T-deficient transmembrane signaling in CD4+ T cells of retroviral-induced immune-deficient mice.
The defective virus found in the LP-BM5 mixture of murine leukemia viruses induces a severe immune deficiency disease in C57BL/6 mice that is characterized by the activation and expansion of T and B cells that become unresponsive to normal immune stimuli. The nature of the biochemical lesion in these defective lymphocyte populations remains unknown. Flow cytometric analysis of the T cell population in infected animals has demonstrated expansion of both CD4+ and CD8+ subsets. Despite chronic expansion in vivo, CD4+ T cells by wk 4 postinfection failed to up-regulate cell surface IL-2R expression, produced IL-2, or proliferate in vitro in response to either Con A, Staphylococcal enterotoxin super-antigens, or anti-CD3 stimulation. Exogenous IL-2 did not restore the proliferative response and also failed to up-regulate IL-R expression on CD4+ T cells from infected mice, even though basal IL-2R expression was initially elevated compared to normals. In contrast, CD4+ T cells from infected mice could be induced to proliferate by stimulation with PMA and ionomycin resulting in IL-2R up-regulation, IL-2 production, and proliferation. Moreover, proliferation could also be induced by anti-CD3 plus PMA, although anti-CD3 plus ionomycin was without effect. These studies suggest that chronic expansion of CD4+ T cells in infected mice is probably not maintained by normal TCR signaling, which appears defective in these cells. In addition, the lesion in biochemical signaling appears to result in defective activation of protein kinase C, which can be overcome by direct activation with PMA.